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SOUNDING BALLOON OBSERVATIONS AT ROYAL CENTER, IND., DURING THE
INTERNATIONAL MONTH, SEPTEMBER, 1930

By L. T. SAMUELS

{Weather Bureau, Washington, D. C., July, 1931]

In cooperation with the International Commission for
the Exploration of the Upper Atmosphere the Weather
Bureau conducted a series of sounding-balloon observa-
tions at the Royal Center,! Ind., aerological station during
the international month, September, 1930. The same
general program was followed as at Broken Arrow, Okla.,
durin, ecember, 1929, and the reader is referred to
Monthly Weather Review, August, 1931, for further
details regarding this. There were 36 balloons released
at Royal Center and 34 (94 per cent) of the instruments
returned. This is probably the highest percentage ever
returned for a complete monthly series in this country.
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Ficure 1.—Landing places (with dates of ascent) of meteorographs released from Royal
Center, Ind., during September, 1930

The altitudes determined hypsonietrically were, in
general, slightly higher than those computed trigono-
metrically from the 2-theodolite observations, the differ-
ences averaging less than 5 per cent.

The average maximum altitude reached during the
series was 12,122 meters and the extreme maximum alti-
tude reached was 23,846 meters, on the afternoon of the
sixteenth.

Following are some of the significant features of the
tropopause obtained for the more recent monthly series of
sounding balloon observations made in this country. (See
Figure 1.)

1 Lat. 40° 53’ N., long. 86° 20’ W,

Mean | Maxi- | Mini- :
Mean |\ omper- mum | mum [Bangein
height | "ot ire |height of height of{2€1BHE of

Date of of tropo- | tropo- tropo-
batse | tropo- | pause | pause | UrTe

p pause |observed|observed

Melers} ° C. Meters | Meters | Meters
Rayal Center, Ind_.___ September, 1930.{ 12,914 | —59.3 14,615 | 10, 898 3,717
Broken Arrow, Oklal | December, 1929 _| 10,083 | —54.0 | 12,212 7,728 4,484
Groesbeck, Tex. 2.____. QOctober, 1927____) 14,828 | —85.5 | 17,467 | 11,695 5,772
Royal Center, Ind.2.___| May, 1926____._. 12,011 | —58.4 | 15,840 8,878 6, 962

! MONTHLY WEATHER REVIEW, August, 1931, pp. 207-309.
2 MONTHLY WEATHER REV‘IEW, June, 1929, pp. 231-246.
! MONTHLY WEATHER REVIEW, July, 10-,, pp. 203-307.

The mean temperature curve for the month together
with the altitude and temperature of the tropopause for
the individual observations and the corresponding dates
are shown in Figure 2. The maximum monthly average
lapse rate and the altitude at which it oceurred is given
below for the more recent monthly series of sounding-
balloon observations in this country.

" Altitude
Maximum
Date average é’rlgecrcv&'i
lapse rate ence
°C/100 m. km.
Royal Center, Ind_ .. __._______________ September, 1930.__._._ 0.77 9-10
Broken Arrow, Oklat_____ . ________._ December, 1920..___.__ 77 6-7
Groesbeck, Tex.2.________ ... _..._...__. October, 1927 ._____ .78 7-8
Royal Center, Ind.8_._._ ... .________| May, 1926_________.___ .71 7-8

1 MoNTHLY WEATHER REVIEW, August, 1931, pp. 297-309,
i MoONTHLY WEATHER REVIEW, June, 1929, pp. 231-246.
I MONTHLY WEATHER REVIEW, July, 1927, pp. 203-307.

In Figure 3 are shown the individual temperature-
altitude curves. The surface temperature is indicated at
the hottom of each curve and the temperature at the
maximum altitude at the top. The wind directions when-
ever observed ave indicated for the standard levels ad-
jacent to the corresponding curves.

In Figure 4 are shown the free-air isotherms for the
month with the dates indicated across the top. The
temperatures in the upper portion of the troposphere did
not fluctuate greatly from day to day. In general, they
became higher when the sea-level pressure was low and
Kicf versa, i. e., lower when the sea-level pressure was

ich.

Attention is invited to the successive increase in height
of the tropopause from the afternoon of the sixteenth to
the afternoon of the nineteenth as shown in Table 1. As
would be expected, the prevailing pressure distribution
over this region changed from low to high during this
period.

Figure 5 shows the mean wind velocity and direction
curves for the month. The mean velocities and mean
directions were determined independently of each other.
It will be noted that the mean velocity reaches a maxi-
mum (38.5 m. p. s.) at 12 kilometers, i. e., just below the
mean altitude of the tropopause. Above this elevation
the mean wind velocity decreases at practically the same
rate it increased in the troposphere.

The mean wind direction veers from southwest near
the surface to slightly north of west from 2 kilometers to
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10 kilometers where it backs to slightly south of west 'ZL7 7 ZUDE\(""”%M ‘5{*

N A S S & S
above. . . o [
Figure 6 shows the mean free-air relative humidity for
the month. These data, however, must be accepted with L
reservation above 7 kilometers elevation on account of ] .
the uncertainty of hair hygrometers at low temperatures. /ﬁ 2
It is known that the lag of hair hygrometers increases as el s
the temperature falls below —15° C. ) 1 P
In Table 2 are given the tabulated data of the indi- - 1A
vidual ascents. The elevation of the tropopause has 53 =
been indicated in each case where it was observed. B g r/;/ Py
References to previous sounding-balloon series made in ~ L1 3 /] /§§
this country may be found in MonTHLY WEATHER RE- N e e A1
view, July, 1927, June, 1929, August, 1931. c T L8 / 9
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FIGURE 5,—Mean wind velocity (m. p. 8.) and direction curves for September, 1930,

F1GURE 4.—Free-air isotherms (° C.) obsarved at Royal Center, Ind., during September,
1930, (Broken lines drawn between dates with missing data.)
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TaBLE 1.—Summary of sounding-balloon observations made at Royal
Center, Ind., during September, 1930

Stratosphere Observations | Meteorograph
. found
Mayi. | Mini-
Time of mum (8
Date| release, Tem- | height e:inpe Di Di
v0th Mer. |Height| per- |reached,| 2M® h h 18- | Liree-
of base | aturs |M.S.L.| Te | Zthe- | I-the- | tance | tion
M.EL.| at corded | odolite | odolite| from | from
T pase station | station
Meters | °C. Meters °C. Min. | Min Km,
1]426p. m.._| 14,035 | —60.8 15,343 | —62.6 7 145 | ENE.
2larspom .\ . 11,751 | —46.1 2 2 134 | E.
3|403p. m__.{ 13,449 | —84.1 16,932 [ —65.9 63 75 125 | E.
41 409p. m.__[________ ( ________ 5422 | —8.3 32 32 7 { BE.
S| 400p m___| 13,771 | —60.7 | 14,774 | —60.7 7 7 105 | E.
61 3:59p.m___| 13,5835 | —66.0 13,879 | —66.0 24 29 130 | E.
7|400p. m___ 14,498 | —57.3 0 0 125 | E.
8| 4:00 p. m. 6,973 | —16.2 59 78 165 | ESE.
9| 4:09p. m_ 211,508 | —4.4 54 96 210 | ESE.
10 | 4:06 p. m___ 215,453 | —64.1 83 83 7 ESE.
11 | 4:16p.m ... 11,048 | —39.0 56 56 20 | ENE
12 | 4:09 p. m___| 14,615 | —62.5 19,028 | —65.8 79 111 145 | E,
13 | £:02p.m_._| 14,183 | —59.2 15,893 | —60.1 60 70 380 | ENE.
14 | 418 p. m_..| 13,071 | —61.3 15,495 | —64.3 17 18 70 | ENE.
15 | 6:16a. m.._{ 13,248 | —66.5 13,588 | —66. 5 0 0 155 | ENE
15 | 411 p.m___ 22 23 140 | NE.
16| 6:20a. m. __ 21 21 310 | NE.
16 | 4:01 p. m___ 6 6 160 | ENE
17 | 6:26a. m. __ 22 65 170 | E,
17 | 13 p. m__. 34 38 225 | ENE
18 1 6:33a. m__ 42 105 195 | E.
18 | 4:01 p. m_._ 69 7 95 | ENE
19 | 6:33a. m__ 18 74 95 | ENE
19 | 4:10 p. m_..| 12,552 53 66 120 | E.
20 { 6:34a.m___| . - 9 105 | ENE
20| 410p.m | 40 44 110 | E.
21 | 427 p. 37 41 195 | E.
22 | 4:00 p. 34 41 O]
23 | 4:00 p. 15 17 115 | ENE,
24 | 3:58 p. 12 14 250 | ENE,
25 | 3:59 p. [iZ} 69 155 | NE.
26 | 4:02 p. 4 ] 330 | NE.
27 { 4:04p. m 8 14 O]
281 4:00 p. m ! . ; 42 47 190 | E.
291 4:02p. m ! ¢ 7. 15 41 146 | SE.
30 404p. m. i S, 213,540 | —=57.5 44 49 270 | SE.

1 Pressure trace failed at this altitude.
? Maximum altitude from 2-theodolite observation.
s Not found.

TaBLE 2.—Tabulated data of sounding-balloon ascents at Royal
Center, Ind., during September, 1930
SEPTEMBER 1, 1930
= Humidity Wwind
T 5 g
Time > o
goth | % SR - S 0 B - ™ Remarks
mer. = 5 5 {00m. = | =2 2 =
3 1 =3 =218 3 3] ]
= “ g 2 a” S L
= & ) T | = 5 <
= &~ & & e A >
P.m. M. Afb. .| Afb. M.p.s.
4:26_____ 205 | 9914 26.71 | sw. 3.4| 2Cu., 8SW;
500 | 955.3 25.30 | wsw. 7.1 { Clouds increased
1,000 | 907.2 22.32 | sw. 11. 6 to4 Cu. at 4:40 p.
$31.._.| L120| 892 90 [21.72 | sw. 1.9 | m.
1,500 | 856.9 83 [17.80 | sw. 12.7
2,000 | 807.4 75 |13.64 | sw. 8.8
4:36_ . 2,041 304, 1 74 |13.20 | sw. 8.8
2,500 | 7615 67 110.65 | wsw. 5.1
3,000 | 727.4 60 | 8.36 | wnw.| 5.1
442 3,050 | 713.5 50 | 8.11 | wow.| 5.3
4,000 | 636.6 301399 |._..___ -
4:49_____ 4,119 | 627.2 36 | 3.56 |.
452 4,697 | 580.3 36| 2.58 |-
5,000 | 561.9 36 | 215 |-
4:50_ 5,669 [ 517.1 36 | 1.47 |-
6,000 | 404.7 36 1.17 |
5:05___. 6,985 | 477.9 36 | 0.97 |
7,000 | 445.0 341 0.66 1
5:13 .. 7,856 | 388.8 311039
8,000 | 381.7 30 | 0.34
5:20.._.. 8,961 | 334.6 27 [ 0.14 |-
,000 | 332.8 27 10.13 |-
5:24.__..| 9,715 | 300.9 28 | 0.07 |-
10,000 | 288.8 27| 0.05 |-
5:27.... 10,170 | 2819 . 26 | 0.04 |-
11, 249, 4 . 26| 0.02 |
5:34___._| 11,248 | 240.6 3 26 | 0.02 }.
12,000 | 214.3 . 26| 0.01 |-
541 ... 12,345 | 203.6 . 26| 0.01 |-
13,000 | 183.9 |—56.7 |______. 26| (1) |-
547 . 13,208 | 177.9 ‘—57. 9 057! 2| @) |-
4,000 | 157.3 (—60.7 |___.... 251 (1) |-
5:52..... 14,035 | 155.9 (—60.8 | 0.35| 25| (1) |. Tropopause.
5:58_ .. 14, 821 1374 —626 | 023 26| () |.
,000 | 133.6 —62.2 |______. 26 () -
6:03._-- 15, 343 126.3 i-—61. 4 |—0.28| 26| (1) |-oeoeo-

1 Less than 0.01 mb,
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Tasre 2.—Tabulated data of sounding-balloon ~ascents at Royal Tawue 2—Tabulaled data of sounding-balloon ascents al Royal

Center, Ind., during September, 1930— Continued Center, Ind., during September, 1980—Continued
SEPTEMBER 2, 1930 SEPTEMBER &, 1930
— Humidity Wind - = Humidity Wind
o o
. Eod . -]
Time g & Time | 2 5 &
90th E_ ° = | A o | & g Remarks 90th ':- ° 2 Al o | & o Remarks
mer. 3 g g {100m.| § g £ el nuer. < g 5 [0om.y 2 2] 2 B
3 g & 5 |58| % | % 3 2 ) 5158 8 | 3
s | 2|3 EIET B2 1 E 2127 8 2
< & [ & | > A > = & & & |5 A >
P.m. M, Mb, J\I.p.a. P.m M Mb Lls P.ci.| Mb M
) - .m. . N . .ct. . .p.s.
£l 2B WL9 ow. | &9]108t Cu, NW. 400..0.| 25| 185.9 | 26.8 |....... 56 B0 | Few A cu, W0
b0 .7 oow. | 8.1 500 6.8 St, WSW,
1,000 | 908.3 Altitude of St. Cu. 0 | g 71| Attitade of St
418 ____ 1,217 | 884.5 base—683 M. m, 1, 000 8.0 base—2,106 M
4190 1,372 | 8687 s. 1 1,500 | 852.8 | 17.4 [ 000C 68| m.sl ’
1,500 | 856.4 8 4:07..__| 1,801 6.9
420 1,627 | 853.1 . Lsa &9
421 . 1,617 | 844.2) 17.5| 0.00 2000 | 804.04 13.1)...ooc|oooo
2, 807.2 15.6 (... 4:11 2'945
4:25 . 2,473 | 763.4| 13.3| 0.49 e R. B. 355 p. m.;
Z 76L.0) 1320 413, 3 528 E. BI5 p. m}
4:29. 3,001 | 716.8| 123 | 0197 58 [ 830 j_...__- 000 Tasop. m
4:33.... 3,515 6741 9.7| 0.51 N — 415 081 S0 p. m.
4, 634.6 | 6.8 |.__..__ . B e
4:39 .. 4,613 | 680.6 | 26| 0.65 , 419 5 500
441 4,852 | 5723 | —0.7 | 1.38 . e e 000
5000 [ 561.3 | 1.8 ____ | . 291 ¢ &77
4:46. .. 5624 | 519.2| ~4.8 | 071 36| 1.48 |._.__C el 2000
6, 494.8 | —5.8 (.. ___ 32121 & 000
448 .. 6.226 | 480.9 | —6.4 | 0.27 | 30| 1.07 |- 425 8 650
4:51 . 6,610 | 457.2 | —0.7 | 0.84 | 38| 102 |- R e
7 4349 |—1222 |_______ 36| 0.75 |- 10,000
458 7,867 | 388.1 (—17.9 | 0.66| 27 | 0.34 | 4:31 10, 580
8,000 | 381.4 |—18.7 | .. .. 28 | 0.31 |. e R4
9,000 | 333.2 |—24.9 | ______ 211014 |- 435 11 625
5:08..... 9,725 | 301.2 (—20.4 | 0.62| 17 |0.07 |- W=l 1 000
10,901 | 257 |—a84 76| 17| 0.08 |- 3
5:15.... 10,93 - 0.76| 17| 0.03 |- . g
11,000 | 2515 |—39.0 |oee___ 17 | 0.02 |- 442 18 TTL Tropopause.
5:20..... 11,751 | 224.8 |—46.1 | 0.94 [ 17 | 0.01 |---.__C 446 14774
SEPTEMBER 3, 1930
4:03.__. 225 | 994.6 | 23.7 |...... 50 (14.66 | nnw. 5.4 | 1Cu.,NNW. SEPTEMBER 6, 1930
AR HE =] e
L1 — 12.8 | 15, 1.10 10, nnw, . , .
1,000 | 909.3 | 153 {.._ ... 61 (1061 | nnw.| 4.9 3:59..... e v 13| 8ci, W
1,500 | 867.0 | 11.5|.. ... 64 [8.68 | nnw., 5.8 £:02 ke | = 22
2,000  807.4| 7.7 68 [ 7.15 | nw. | 117 om0 o lisor | w e
€13, 2,073 | 700.5; 7.1{ 0.77| 68 |6.86 | nw, | 122 404 1 268 Pty S 3
415, 2,401 | 750.61 3.4 | 0.80| 63530 |nw. | 141 - ress AR INg =3
2,500 | 757.8 | 3.4 (.o 68 {530 | nw. | 14.2 405 I o o w 58
3,000 7125 1.8 44 1 3.06 | nw. | 12.4 sl e SGlhze e a3
418._._.| 3,283 | 688.7| 09| 0.327| 31|202]| nw. | 1L5 Woee s v | &3
.22 o s e B L | o8 0. 2 5 [7.35 | wsw. | 5.2 | A. Cu. clonds ap-
YR 84 . . X X 2 56 | 6.88 | w. 5.3 | peared after bal-
£:24_ . | 4,840 | 566.1 | —4.1( 0.53| 28 |1.22 | wow.| 16.8 3 M prl el BB | P erel
8,000 | 555.4 | —5.2|...... 27 | 1.07 | wow.| 16.7 3 =3 R waw | Lol Dopweer w*”d. ~
6,000 | 488.7 \—12.5 | ______ 22 0.46 | wow.| 12.7 3 30 5% | w te| 42 »
4:30..... 6,206 | 475.2 |—13.9 | 0.72 | 21 |0.39 | wow.| 18.1 3 oo o318 | w 85 ‘25 p. m.
7,000 | 427.5 |—20.5 |.._.___ 21 [ 0.21 | wow.| 22.8 7000 | 081 10 pel g g 58
4:35. . 7,492 | 309.9 |—24.5| 0.82| 21 |0.14 | wow.| 20.4 5000 | oo50 | —48 bl g A I
8,000 373.8 |~ 283 |- 28, 0.10 | wow. 7.0 421..| B8 | 57.1|-53 a7 | L4 | wow.| 1311
9,000 | 323.3 |—36.0 |.._____ 26 | 0.05 | wnw.| 32.8 2000 | ave 3l aos
4:40_...| 9,025 | 322.5 (—36.1{ 0.76 | 26 | 0.05 | wnw.| 32.6 % 0459 | 458.3 40078
10,000 | 278.7 |—44.0 |..____. 22 | 0.02 ool P00 | 4270 R
446 10,268 | 268.7 |—46.2 | 0.81 | 21 0.01 431 7857 | 3818 45104
11,000 | 239.6 |—51.0 ... 21 | 0,01 ol go00 | S74 e -
483 . 11,720 | 215.1 [-55.8| 0.68°| 20| (1) 0000 | 208
12,000 | 205.7 |—57.1 |ocemoo 20| () 4:38 0414 | 308
13,000 | 175.7 |—~62.0 {.._____ 20 | () ool 107000 | 282
4:50..._1 13,440 | 163.21—64.1! 0.481 20§ (1) Tropopause. 11000 | 243
14,000 | 149.4 |—64.9 | ___.__ 20| (1) £:dd 1doe | 2o
5:04..... 14,475 | 138.0 (—65.5| 0.14 | 20 (X; HEeeeel 10000 | S0,
5,000 | 126.6 |—65.3 |-______ 20| 451 15948 | 180
5:10.._.. 15,3023 1(1#4 —gg.; —0.03 % El; -l 3000 | 178
6, 107.6 |—65.3 |-.____. 1 . ’ - -
... 16,932 | 923|859 0.07| 20| () b Fr A B Tropopause.
SEPTEMBER 4, 1930
. SEPTEMBER 7, 1930
4:00...... 25| 992.9( 2.2 | ... 45 |12.81 | se. 2.2} 3 Ci, WEW.
500 | 961.0| 21.0| ____ - 48 [11.94 | sse. 2.2
1,000 | 907.4{ 16.9 (__,___. 83 110,21 | . 3.0 4:00____ 2951 986.8| 20.2 ). ___. 10 Nb., E.
14 1,026 | 004.7| 18,7 | 0.81°| 53 [10.08 | s. 2.9 500 | 954.1| 1881 ...
1,500 | 885.1( 12.8 | ._..__ 60 | 8.87 | ssw. 3.0 4:06....| 915| 9010.7| 16.6 | 0.52 Raining.
4:17____. 1,727 | 832.6 1 10.9 | 0.83 ( 63 8.22 | ssw, 2.6 1,000 | 901.2 ] 16.1 |....___ Balloon entered
$10l Yo% | Bora| 1o | o5 | 84|43 |mw | 31 LI | M0l IR gl douds 1 minute
9. , . . . .35 | nw. . 414 1,728 | 827.6| 12.21 0.54 )
000 | 805.7 | 10.6 |--..__. 34|43 0w | 21 2000 | 80,0 108 L. alter launching.
2,500 | 759.86 ) 10.4 |..._.__ 20 | 3.68 | nnw, 4.8 2,500 | 754.1 [ % 3
4:23____. 2,656 | 744.7| 10.3| 0.04| 28| 3.51 | nnw. 5.3 4:21____| 2,646 | 741.1 7.6 | 0.50
3,000 { 715.0 8.7 |occee. 25 | 2.81 | nnw, 5.5 3,000 | 709.5 5.6 | oo
4:20____. 8,860 | 658.8 5.6{( 0.47| 19| .73 | nw. 3.7 4:20___.| 3,498 | 667.8 2.7 0.58
4,000 | 632.0 2.8 oo 19 | 1.42 | nw. 5.3 4,000 | 626.8| —0.8 [.___.._.
4:35.... 4,511 | 503.3| —1.5{ 0.84 | 19| 1.03 | nw. 6.4 4:32____| 4,034 | 624.8| —1L1! 0.71
5,000 556.8 | —52 [.__.... 18071 | wnw.[ 7.2 4:35_ ) 4,498 | 580.3 | —4.7| 0.78
441 .| 5422 528.4| ~8 0.75 | 18 | 0.55 |-oooeucfomeee--
1 Less than 0.01 mb.
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Center, Ind., during September, 1980—Continued
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TasLe 2.—Tabulated data of sounding-balloon ascents af Royal TaBLk 2.~—Tabulaled data of sounding-balloon ascents at Royal

Center, Ind., durtng September, 1930—Continued Center, Ind., during September, 1930—Continued
SEPTEMBER 13, 1930—Continued SEPTEMBER 15, 1930-~Continued
= | Humidity Wind - Humidity Wind
w o0
. [ . -
Time { g 2 Time | = E} &
. 3 At 2 g Remarks 90th - 3 Al 2 Remar]
poih ) g g g liom.| 2 |Se| £ | 2 mer | & g 2 |oom| 2 [Se] & | » ks
3 2 2 |83 B z E > 2 = s8] B B
b 4 g z3 (8% @8 S 2 a g 8% g H
_- [~ [+ o - o = D ] ) ]
< & & RS A |5 = & & g |5 A |8
P. m. M, Mb. °C. P.c.t,| Mb. Mb.as. A.m. M. Mb. °C. P.ct.] Mb
4:21._..| 3,935 | 635.8| 52| 1.08| 48 |4.24 | w. 9.5 7:08._..] 12,472 | 192.5 |—60.0 42 gl) N
4,000 | 630.6 | 4.8 | ... 47 | 4.04 | w. 9.5 13,000 | 177.1 |—64.4 2 -
5,000 | 557.2 | —1LO|.______ 27 [ 1.62 | w. 14.2 7:1...{ 13,248 | 169.7 [—66.5 21 M -| Tropopause.
4:30....] 5278 | 538.0| —2.6 | 0.58| 22{ L.08 | w. 14.5 7:13....] 13,714 | 157.2 [—65.4 20 R
6,000 | 490.9 | =7.7 |.__.._. 19 | 0.61 | wow.| 17.7 7:14._..} 13,888 | 152.8 |—65.4 43| O el
4:37_...) 6,325 | 470.7 |—10.0 | 0.71| 18 { 0.47 | w. 15.3
7,000 | 430.8 |—15.1 |.__..__|.o_|oeoooe w. 17.0
e R At e wowe SEPTEMBER 16, 1930
4:50.___| 8,386 | 357.3 |—26.7 | 0.88 w. 20,4
9,000 | 328.3 [—3L2| ____. w. 26.8
4:57___| 0,497 | 305.6 |—34.9 | 0.74 w. 22.2 6:20.... 225 ( 983.8 | 15.0 |eo.... 98 16.72 | nw. 0.4 | 5A.8t., SW, 4 A,
10,000 | 284.4 |—38.8 | ______|. w. 23.0 Cu., 8W.
5:05._..) 10,828 | 25L.6 (—45.2 | 0.77 | _|ecooo|omcaooocaaan 6:21__..| 312| 973.8| 13.9{ 1.26 | 82 !13.03 | nw. 3.4
11,600 | 245.2 |—46.6 |.__.___ - 500 . 11.33 | nw. 3.4
5:12....) 11,855 | 215.2 [—53.3 | 0.79 622....| 570 10.57 { nw. 3.6
12,000 | 210.8 (—53.2 .____.. 6:24....| 941 9.52 | nnw. 3.4
5:18....] 12,740 | 187.6 [—52.7 [—0.07 1,000 8.93 | nw. 3.5
,000 | 180.2 (—53.9 | _____ 6:25._..| 1,180 7.14 | nw. 4.1
14,000 | 154.0 [—58.4 |...____ B 1,500 8.23 | w. 7.4
5:25_._.| 14,183 | 149.6 |—59.2 | 0.45 Tropopatse. 8:27.__.| 1,637 0.33 | w. 8.0 | Altitude of A, Cu.
15,000 | 131.2 [—59.9 | ___.__ _ 6:28....] 1,800 8.35 [ w. 7.6 | base, 4,765 M. m.
5:31_.__| 15,165 | 127.9 |—60.1 | 0.09 2, 000 8.04 ' w, 5.2 .1
5:38...-| 15,803 | 113.9 |—58.9 (=0.16 | _ .| -ceolomueifocamaan 6:20....[ 2,028 8.04 | w, 5.1
6:31..._| 2,272 581 | w, 5.1
::;'383 g.g w. 5.0
3 3 WSW. 9.2
R 14,1930 6:35.... 3,206 8.59 | wsw. 8.6
6:37..__ g,gag i.;é w. 83
18 . s. . at, i y wsw. | 10.8
%18 = 2.4 gﬁl Stt.,'v“ysw 6:41.__.| 4,436 3.55 | wsw. | 13.8
500 { 950.4 | 207 | _____.| ___.l.._. sW. 7.5 | 28t Cu., W. 5,000 218 ...
419_..| 607 _| sw. 8.2 6, 000 0.82
4:20_.._ 849 .| wsw. 10.8 6:49....[ 6,088 0.76
1, 000 _| w. 12.0 6:50....| 6,648 0.70
1, 500 | w. 19.6 7,000 0.45
2, 000 | w. 12. 4 8:53....| 7,108 0.38
4:25____| 2259 | wsw. | 12,2 6:55....| 7,408 0.38 ||
2, 500 _| wsw 13.0 8, 000 0.29 -
3, 000 | w. 18.0 g, 000 0.17
4:20____| 3,459 | wsw. | 236 7:02....| 9,087 0.16
4, 000 _| wsw 26.6 7:05.... 9,544 0.11
5, 000 | wsw. | 29.2 10, 000 0.08
4:35____| 5060 | 549.3| ~6.7 | 0.77 |- |-1o20 wsw. | 20.1 | Altitude of A, Bt. 11,000 0.04
base, 5,150 M. m. 7:14__._| 11,675 0.02
8.1,
AR
, 000 3
ad2__| Te0al| 3886 SEPTEMBER 16, 1930
8,000 | 3721
| B e
, . 4:01___.| 225| 981.3 | 25.4 46 [14.94 | sw. 55| 7Cu, W,
4:48____| 10,229 | 271.8 500 | 949.4 | 23.0 49 13.77 | wsw. | 10.9 '
11,000 | 241.2 1,000 | 895.9| 18.6 4. 54 |11.58 | wsw. | 13.2
12,000 | 207.0 4:05._...| 1,278 | 868.7| 16.2 57 110.50 | w 15.1
13,000 | 177.3 1,500 | 844.8| 14.2 64 110.37 | w 15.8
4:57____[ 13,071 | 175.7 Tropopause. 2,000 | 795.2 9.7 79| 9.50
14, 151.9 4:07...] 2,105 787.1 87 821 9.22
15,000 | 120.3 2,500 | 747.8| 8.0 87813 |..
5:05___.( 15,495 | 118.7 3,000 703.8| 25 94 | 6.87
4:11._..| 3,280 680.9| 0.5 98 | 8.20
413___| 3,583 | 6€56.41 0.7 53 | 3.40
SEPTEMBER 15, 1930 4,000 | 622.6( —2.2 52 | 2.65
4:15....| 4,453 | 588.3 | 5.3 50 | 1.96
416-___| 4,819 | 561.6 | —4.8 37| 152
A.m. 5000 | 548.9 [ ~5.9 36| 1.35
6:16....] 225! 084.1 10 8t., SW. 6,000 | 483. 28 | 0.61
500 | 952.7 Misting. 422._.| 640 454 24| 0.41
1,000 | 899.2 Balloon entered 7,000 | 423. 221 0.27
clouds 40 seconds 8,000 | 369. 19 | 0.12
after launching. 4:28_ ___| 8,377 50, 18 | 0.00
6:109....0 1,113 | 888.8 | 13.8| 0.52 | 96 [15.15 9,000 | 321.0 15[ 0.05
1,500 | 847.0 | 126 |-._.__. 78 [11.38 4:33____| 9,80 | 284.0 12 | 0.02
6:22....) 1,878 | 809.5| 11.5| 0.30 | 60 |8.14 10,000 | 278.1 12 | 0.02
2,000 | 798.0| 10.9 |...._.. 61! 7.9 4:36._..1 10,898 | 243.7 14 | 0.01 Tropopause.
2,600 | 751.0} 831 _____. 64 | 7.01 11,000 | 238.9 14 | 0.01
6:26_...( 2,880 | 7174 6.4 0.51| 66|6.34 4:38._..1 11,460 { 223.7 14 { 0.01
3,000 | 707.1| 5.5 __.... 73 | 6.59 12,000 | 205.3 141001
6:27....| 3,420 67.4| 22| 0.78] 98| 7.02 13,000 | 176.6 14 [ 0.01
4,000 | 623.8) —1.4 ) __.___ 99 | 539 4:45.__.[ 13,554 | 163.0 “i
6:31..._| 4,610 578.5| —5.1| 0.61 | 100 | 4.00 14,000 | 151.9 SYR N
6:32_...| 4,758 | 567.8 | —4.8 |—0.20 | 88 | 3.61 15,000 | 130.6 14| ()
5000 | 550.0 | —5.3 |-..... 67 ; 2.63 4:50___.} 15,000 | 113.1 14 (l;
6:33....| 5077 | b645.1 | —5.5| 0.22 é0 2.32 16,000 | 11L7 14|
6,000 | 484.1| —9.0 |._.._.. 47 | 1.4 17,000 | 95.4 ul Q@
6:40.._.| 6,227 .3 | —9.8 4117 4:57_.__| 18,005 | 81.3 4| @
6:41....| 6,709 . 53 |0.95 19,000 | 69.8 “| O
7,000 56 | 0.82 20,000 | 59.8 4| O
8,000 65| 0.46 5:02....| 20,447 | 553 ul
8:48._.. 8,262 68 | 0.39 21,000 | 50.8 4] @)
9, 000 61 {0.21 22,000 | 43.2 4]
6:56....| 9,061 52| 0.08 23,000 | 37.0 1“0
10, 000 52 | 0.08 5:07....| 23,846 | 32.4 4| @
11,000 45 | 0.03
7:02....| 11,162 44 | 0.02
12, 000 43| 0.01 - 1 Less than 0,01 mb,
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TABLE 2.—Tabulated data of sounding-balloon ascentsai Royal
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TasLe 2.—Tabulated data of sounding-baloon ascents at Royal
Center, Ind., during September, 1930—Continued

SEPTEMBER 26, 1930
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TasLe 2.—Tabulated data of sounding-baloon ascents at Royal
Center, Ind., during September, 1830—Continued

SEPTEMBER 28, 1930—Continued

A Humidity Wind : Humtdity Wind
w -
] : Time | % 5 :
el A é At g | 4 Remarks goth | % 2 B s Remarks
< 10m.[| 2 | &p | 2o B Ioer. £ g g 2 g £ ey
mer. g g E 2 B = = RN 8 =
2 3 8 /82 B | 2 2 g g (82| g | 2
= R - c = ) D | & G
< & & & |8 Al s < & & |~ A |
P.m.| M, Mb. °C. P.ct.) Mb, M.opa. e P.m.| A Mb. oC. P.ct.| Mb. Mopa.
4:02._.. 225 880.7 | 1L2 ... 69 | 9.15 | w. 9.4 | 10 St. Cu., WSW, 425 __| 8613 | 3347 [—35.4 28 10.06 | wnw.! 26.8
4:03.__. 411 | 969.1} 1.0} 0.11 73| 9.58 | wsw, | 13.5 9,000 | 316.8 |~—38.5 0.04 | wnw.| 4.7
500 | 953.6 | 10.2 | ____._ 76| 9.45 { wsw, | 15.7 10,000 | 273.2 [~46.5 0.02 | wnw.| 30.7
1,000 | 892.6 581 .. 92 ; 8.48 Base of St. Cu.= 4:31__..1 10,503 | 263.0 |~50.5 0.01 | wnw.| 29.1
4:07....1 1,242 887.0 3.6 0.80{10017.90 #67 M. m.s.l 11,000 | 234.1 [—53.6 0.01 | w. 28.7
1,500 | 830.3 ) 2.2(._...... 7.08 4:37....1 11,996 | 200.4 |—59.7 M | w. 40.0 | Tropopause.
2,000 | 788.0 | ~0.5 ... 98 | 5.74 13,000 | 171.0 {—60.1 o | w 31.4
4:15....) 2,402 742,11 —3.2( 0.54| 96 (4.50 4:41____[ 13,423 | 150.6 |—60.3 o |w 26.7
2,500 | 740.8 1 —3.0 |._.__.. 04 | 4.48 FEFU IR (BT 0T 3 A AR I R SRS w. 2.0
41811 2 .1 .0 |—o0. .
3,000 | 606.0 | —0.5|...._. 58 | 3.40 SEPTEMBER 29, 1930
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RECORD SHORT-PERIOD RAINFALLS IN FLORIDA

Gzorge V. Fism
[Weather Bureau Office, Tampa, Fla.]

The following is a study of record rainfalls for 5, 10, 15,
and 30 minutes and for 1, 2, and 24 hours, together with
the maximum monthly amounts occurring on or near the
coast of Florida, as determined from the data of the first-
order Weather Bureau stations in that State.

This subject is important owing to its value to archi-
tects, engineers, and all engaged in the aviation industry.
They desire to ascertain just what they may expect in
the future as inferred from the records of what has
happened in the past.

Architects have to consider these values in planning
the roofs and foundations of buildings. Engineers con-
sider carefully the amount of run-off they may expect in
the season of summer showers. In so far as may be
considered justified, they allow a considerable margin for
the exceptionally heavy ruinfall.

Since an east coast mail pilot was eaught in the thunder-
storm as reported by James W. Smith MoNTHLY WEATHER

Review, vol. 58, March, 1930, pp. 117-118) every com-
mercial pilot in Florida has had an increased respect for
these tremendous downpours of rainfall. 'The tendency of
pilots, previous to that time, was to take off with their
ship, try to find a ““hole” in the thick weather and get the
mail through to their destination. Since that time they
have made many flights in weather that was far from
good, but only after they had received reports assuring
them of frequent breaks in the threatening weather
confronting them.

The tables show that by far the greater number of
these record amounts occurred in connection with thun-
derstorms. On the west coast of Florida, from Pensacola
to Tampa, practically all the record falls oceurred in
thunderstorms, though the tabulated amounts for Apal-
achicola indicate that tropical storms may be a factor in
that record. The existing short-period records for
Apalachicola are comparatively brief. It is believed that



